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Methods of Chemical Analysis of Ferrous Metals Sectional Committee, SMDC 2 



FOREWORD 

This Indian Standard ( Part 4 ) was adopted by the Bureau of Indian Standards on 17 October 1988, 
after the draft finalized by the Methods of Chemical Analysis Sectional Committee had been approved 
by the Structural and Metals Division Council. 

IS 1559 : 1961 'Methods of chemical analysis of ferro-alloys' covers the chemical analysis of 
different ferro-alloys namely ferrosijicon, ferro-chromium, ferro manganese and speigeleisen, silico- 
manganese, ferromolybdenum, ferrophosphorus, ferrotitanium, ferrovanadium and ferrotungsten. 
While reviewing this standard, the sectional committee had decided that a separate series for each 
ferroalloy be prepared. Accordingly IS 1559 in its various parts was published for the chemical 
analysis of ferro silicon. 

The chemical analysis of ferromolybdenum is covered into series of parts of this standard. With the 
publication of these parts, the analysis of relevant constituents prescribed for ferromolybdenum in 
IS 1559 : 1961 will be superseded. This part covers the method for determination of sulphur. The 
other parts arc : 

Part 1 Determination of molybdenum 
Part 2 Determination of total carbon 
Part 3 Determination of silicon 
Part 5 Determination of phosphorus 
Part 6 Determination of copper 
Part 7 Determination of aluminium 

In this revision, the gravimetric method for determination of sulphur has been substituted by the 
iodimetric titration method. 

In reporting the result of a test of analysis made in accordance with this standard, if the final value, 
observed or calculated, is to be rounded ofiF, it shall be done in accordance with IS 2 : 1960 'Rules 
for rounding ofif numerical values ( revised )\ 
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1 SCOPE 



This standard ( Part 4 ) covers a method for 
determination of sulphur in ferro-molybdenum 
by iodimetric titration method after combustion. 

2 REFERENCES 

The Indian Standards listed below are necessary 
adjuncts to this standard: 

IS No. Title 

IS 1472 : 1977 Methods of sampling 

ferro-alloys for deter- 
mination of chemical 
composition (first 

revision ) 



IS 6226 (Part2)- 1987 



Recommendations for 
apparatus for chemical 
analysis of metals : Part 
2 Determination of 
sulphur by direct com- 
bustion 



3 SAMPLING 



Samples shall be drawn and prepared in accor- 
dance with IS 1472 : 1977. 

4 QUALITY OF REAGENTS 

Unless specified otherwise, analytical grade 
reagents and distilled water shall be employed in 
the test. 

5 DETERMINATION OF SULPHUR BY 
IODIMETRIC TITRATION METHOD AFTER 
COMBUSTION 

5.1 Outline of the Method 

The sample is burnt in a stream of oxygen in the 
presence of fluxes/accelerators. The sulphur 
dioxide formed, is absorbed in an acidified starch 
iodide solution and continuously titrated with 
standard potassium iodate solution. 

5.2 Reagents 

5.2.1 Oxygen, 99'5 percent, Min 
5.2*2 Sodalime ( 0*80 — 2'0 mm ) 



5.2.3 Magnesium Perchlorate ( MgC104 ) (080 — 
2*0 mm ) 

5.2.4 Combustion Boat 

These are of precise dimensions which may be 
accommodated in the combustion tube. 

5.2.4.1 Preignite the boat in air or oxygen in a 
furnace at 1 100°C for an hour and store in a 
dessicator. 

'S*%5 Fluxes, pure iron and tin combined. 

5.2.6 Dilute Hydrochloric Acid, 1 : 30 ( vjv ) 

5.2.7 Standard Potassium Iodate Solution 

Dissolve 0*222 5 g of potassium iodate in 900 ml 
water containing 1 g of sodium hydroxide 
and dilute to 1 000 ml in a volumetric flask 
( 1 ml " O'l mg of sulphur ). 

5.2.8 Standard Potassium Iodate Solution 

Transfer 200 ml of potassium iodate solution 
( 5,2.7 ) to a 1 000 ml volumetric flask. Dilute to 
the mark with water and mix. Standardize 
the solution against standard ferromolybdenum 
samples for sulphur content following the proce- 
dure given in 5.4.2 and 5.4.3 ( 1 ml = 0*02 mg of 
sulphur ). 

5.2.9 Starch Solution 

Transfer 1 g of soluble starch to a 50 ml beaker, 
add 10 ml of water and stir until a smooth paste 
is obtained. Pour the mixture slowly into 100 ml 
of boiling water. Cool, add 1*5 g of potassium 
iodate and stir until dissolved. 

5.3 Apparatus 

Apparatus recommended in IS 6226 ( Part 2 ) : 
1987 may be used. 

5.4 Procedure 

5.4.1 Switch on the furnace. Allow it to attain 
a temperature of nearly 1 SOO^'C, all the while 
passing oxygen through the apparatus at a rate 
approximately 1 000 — 1 500 ml/minute. Take 50 
to 70 ml of dilute hydrochloric acid and 2 ml of 
starch solution in the absorption vessel. Add 
potassium iodate solution ( 5.2.8 ) from burette 
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to obtain a blue colour, the intensity of which is 
to be taken as the end point of the final titration. 
Refill the burette and adjust to zero mark. 

5.4.2 Weigh accurately 0'5 g of the sample, trans- 
fer it to the pre-ignited boat and cover the 
sample with 0'5 g of flux. Introduce the boat in 
the centre of the combustion zone of the combus- 
tion tube and close the tube. In case of induction 
heating, place the crucible on the pedestal post of 
the induction furnace, raise it to the combustion 
position and switch on the fur nace. 

5.4.3 As the oxygen gas stream flows through the 
absorption solution, the blue colour fades. Titrate 
continuously with potassium iodate solution 
( 5.2.8 ) when sulphur content is less than 002 
percent and use the solution ( 5.2.7 ) when sul- 
phur is greater than 002 percent, at such a rate 
as to maintain the initial intensity of the blue 
colour ( see Note ). At the end of the combus- 
tion period ( around 5 minutes ), there would be 
no further decrease in the intensity of the blue 
colour. Take the burrette reading. Note the 
volume of titrant added. 

NOTE — Do not allow the solution to become colour- 
less at any time during the titration to avoid possible 
loss of sulphur dioxide. 



5.4.4 Blank 

Make a blank determination, following the same 
procedure and using the same amount of flux and 
reagents except the sample. 

NOTE — In some cases, the boats or crucibles may not 
^ive out their inherent sulphur unless a sample is 
combusted. This may be verified by combusting a 
sulphur free sample in the boat. 

5.4.5 Calculation 

Calculate the percentage of sulphur as follows: 



Sulphur, percent = 



- (^-^) X C 



X 100 



A =» volume in ml of standard potassium 
iodate solution required for titration of 
the sample; 

B = volume in ml of standard potassium 
iodate solution required for titration of 
the blank; 

C = sulphur equivalent of potassium iodate 
solution in g/ml, calculated by titration 
with known standard sample of ferro- 
molybdenum; and 

D =« mass in g of sample taken. 
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